Background: Supraventricular tachycardias (SVT) occur at all ages. Their spectrum as well as tolerance change with increasing age. Objectives: The aim of our study was to assess the course of SVT catheter ablations in elderly patients when compared to younger population. Methods: The course of the SVT radiofrequency catheter ablation (RFCA) in the group of 288 patients, who underwent catheter ablation at our department during 24 months was retrospectively evaluated. Patients were divided into two subgroups according to age. In the fi rst group 142 patients younger than 65 years were included and 146 patients aged 65 years or more in the second group. In both groups, the occurrence of heart rhythm disorders, fl uoroscopy time and the incidence of complications with varying severity were observed. Results: Life-threatening complications were observed only in three patients from the fi rst group (one pulmonary embolism and two unintended complete atrioventricular blocks). Serious complications included a haemopericardium requiring a pericardial drainage in two cases and an arterial-venous fi stula in one patient in the fi rst group, and one retroperitoneal heamatoma in the second group. Minor complications represented by one heamatoma larger than 5x5cm occurred in one patient from each group. The occurrence of complications as well as average fl uoroscopy time were not correlated between the groups. Conclusion: Based on our experience, radiofrequency catheter ablation of SVT in elderly patients is a safe procedure when indicated correctly. Taking into account the physical status of patients in this age group it is advisable to simplify and thus shorten the procedure (Tab. 1, Ref. 13 Supraventricular tachycardias (SVT) occur among all age groups. Their spectrum as well as their tolerance changes with increasing age. Many forms, which are well tolerated in adults, are accompanied by dizziness, presyncope or syncope, chest pain or dyspnea in elderly . However, poor response to SVT attacks in older subjects is due to cardiopulmonary and other comorbidities when compared to younger population (1). The reason why pharmacological therapy is used more frequently than the catheter ablation in the management of SVT, is the polymorbidity present in most elderly subjects. Because of the ever-increasing life expectancy, the optimal approach to treatment ofSVT will eventually change in this age group.
Supraventricular tachycardias (SVT) occur among all age groups. Their spectrum as well as their tolerance changes with increasing age. Many forms, which are well tolerated in adults, are accompanied by dizziness, presyncope or syncope, chest pain or dyspnea in elderly . However, poor response to SVT attacks in older subjects is due to cardiopulmonary and other comorbidities when compared to younger population (1) . The reason why pharmacological therapy is used more frequently than the catheter ablation in the management of SVT, is the polymorbidity present in most elderly subjects. Because of the ever-increasing life expectancy, the optimal approach to treatment ofSVT will eventually change in this age group.
The aim of our study was to assess the course of catheter ablation of SVT in elderly patiens when compared to younger population, and whether higher age of patiens may increase procedural complications.
Patients and methods
The course of the SVT radiofrequency catheter ablation (RFCA) in the group of 288 patients, who underwent catheter ablation at our department during 24 months were evaluated. Patients were divided into two groups according to age. In the fi rst group 142 patients younger than 65 years were included (mean age 49.5 ±7.2 years, 61 men and 81 women), and 146 patients aged 65 years or more in the second group (mean age 73.9±8.9 years, 69 men and 77 women). In both groups, the occurrence of heart rhythm disorders, fl uoroscopy time and the incidence of complications with varying severity were observed.
The electrophysiology study was performed in the standard electrophysiology laboratory. A decapolar catheter was advanced through the right subclavian vein towards the coronary sinus, and via the right femoral vein other catheters were introduced. A multipolar halo catheter was used in patients with atrial fl utter for mapping the reentry circle around the tricuspid annulus. In patients with other types of SVT, catheters were further advanced into the right atrium, right ventricle and to the registration of the His bundle potential. 4-20 polar catheters with a fi xed or steerable tip inserted under fl uoroscopic control were used. Intracardiac recorder (Prucka General Electric) was used for registration intracardiac activity, using ECG fi ltration of 30-500 Hz, and paper recording speed of 100-200 mm/s. Electric stimulation was performed using external stimulator Biotronik UHS 20. Stimuli of 1 ms width at twice the measured threshold were applied. Radiofrequency energy was applied through ablation catheters (IBI or Biosense-Webster) with 4-8 mm long tip. The power source was the RF generator Medtronic Atakr II. Nonfl uoroscopic mapping system Localisa was used during ablation.
Complications that may accompany catheter ablation procedures, were divided according to their severity into three categories.
1. Major or life-threatening complications including: myocardial infarction, embolic stroke, bradycardia -induced polymorphic ventricular tachycardia, peripheral embolism, valve impairment or unintended complete atrioventricular block.
2. Serious complications including: deep vein thrombosis, internal bleeding and drainage-requiring pericardial effusion.
3. Minor complications including: haematoma (>5x5cm), decrease of the haemoglobine level by more than 1g/l, transient alteration in mental state after sedation, or angina pectoris without myocardial infarction requiring interruption of the procedure (2).
Statistical analysis
Data are expressed as mean ± standard deviations. The differences among groups were analyzed by ANOVA. A probability value of p < 0.05 was accepted as statistically signifi cant.
Results
Atrioventricular nodal reentry tachycardia (AVNRT) or atrioventricular reentry tachycardia (AVRT) were more often observed in younger patients, in contrast, atrial fi brillation was dominant among elderly patients. The difference in the incidence of atrial tachycardia or fl utter was not signifi cant between the two groups of patients.
Overview of the post procedural complications is present in Table 1 . Life-threatening complications were observed only in patients from the fi rst group. One patient developed signs of pulmonary embolism and was successfully treated by systemic thrombolysis. Unintended complete atrioventricular (AV) block in two patients with AVNRT following ablation of the slow pathway was observed. In one patient, a second ablation was performed due to the presence of slow pathway conduction in diffi cult anatomic conditions. In the other patient, the block was relatively well tolerated with stable escape rhythm, though several months later, a permanent pacemaker was implanted because of physical activity intolerance. Serious complications included haemopericardium requiring pericardial drainage in two cases and arterial-venous fi stula in one patient who was surgically treated (in the group of patients < 65 years old), and a retroperitoneal haematoma due to vascular wall impairment in one patient in the older group. Minor complications represented by one heamatoma larger than 5x5cm occurred in one patient from each group. The occurrence of complications as well as average fl uoroscopy time (692 ± 539 and 549 ± 436 seconds) were not correlated (p = NS).
Discussion
The physiology of cardiovascular system in older population differs in some aspects from younger patients. The ageing process is associated with a decrease in the total number of pacemaker cells in the conduction system, also calcifi cations or amyloid penetration (3). These pathophysiologic mechanisms subsequently modify the electrophysiologic characteristics of the atrial conduction system. Accessory pathways also change as age increases, the result is prolongation of their effective refractory period (4). This potentially leads to slower ventricular rate during SVT and atrial fi brillation paroxysms. A small incidence of sudden cardiac death in elderly patients with accessory pathway also confi rms the above mentioned fact (5). Destruction of cardiomyocytes by apoptosis and the higher incidence of ischaemic heart disease and arterial hypertension in these patients is related to augmentation of the fi ber interstitium. It results in lower compliance and increased myocardial stiffness, leading to dispersion of the atrial refractoriness (6) that explains the higher incidence of atrial fi brillation in elderly patients. Impairment of diastolic relaxation and left ventricle fi lling are the reasons why even lower ventricular frequencies during the SVT paroxysm are worse tolerated in elderly patients. This leads to reduction of cardiac output causing dyspnea or chest pain also in patients without history of cardiovascular disease (7, 8) . A higher incidence of preexisting cerebrovascular diseases and worsening of cardiovascular refl exes are the reasons, why high ventricular frequencies during the SVT paroxysm may lead to critical reduction in the cerebral blood fl ow and the corresponding symptomatology (9) .
The physiologic process of ageing is also associated with higher appearance of other diseases, which is related more frequently to polypragmasy. Interaction of drugs with antiarrhythmics increases the risk of pro-arrhythmic complications. Several factors infl uence the higher susceptibility of the geriatric heart towards the antiarrhythmic effects. Conditions that commonly accompany elderly people are worsened status of liver and kidneys, decreased blood proteins, higher incidence of dehydration, hypokalemia and hypomagnesaemia (10) . Pharmacologic treatment of SVT paroxysm is accompanied by negative inotropic and hypotensive effects of antiarrhythmics.
Only a few articles were found in the literature dealing with this problem (11, 12) . No differences were described in the occurrence of the complications during SVT ablations between older and younger population. Our results were similar to these studies.Smith (13) in 2001 published the total number of RFCA procedures in the USA between the years 1991-1998. With increasing life expectancy, the number of ablations in elderly people rises. Elderly patients form and for the future will still form an important part of patients undergoing the catheter ablation. Frequent hospital admissions, and the prolonged usage of antiarrhythmics favour catheter ablation compared to pharmacology treatment.
Although radiofrequency ablation plays a profi table role in SVT management, it carries a number of risks that could possibly lead to serious complications. In elderly patients, it is important to consider the higher risk of right ventricular or atrial perforation precipitated by thinning of the myocardial wall. Degenerative diseases of the connective tissue and bones may worsen the tolerance of the procedure, in extreme cases resulting in earlier termination. Generalized arteriosclerosis may also complicate the venous and arterial approach during catheterization. Dehydration, to which elderly patients are already susceptible, increases the risk of thrombembolic events. However, peri-procedural care reduces the risk of these complications and ultimately improves the outcome.
Conclusion
Based on our experience, radiofrequency catheter ablation of SVT in elderly patients is a safe procedure when indicated correctly. Even though older patients usually suffer from other comorbidities increasing the risk of any invasive procedure, the results of our study showed similar risk in both groups of patients. Taking into account the physical status of patient, it is advisable to simplify and thus shorten the procedure. Application of analgetics or anxiolytics and even adjustment of the examination bed may improve patient´s tolerability. Furthermore, an adequate psychological preparation of the patient and a constant verbal contact during the procedure are equally important. These measures lead to a better prognosis and lower number of post-procedural problems.
